Aerosol is an important part of the earth-atmosphere system. It can directly and indirectly influence solar radiation and then affect the energy balance of earth-atmosphere system. AERONET, as the largest ground-based observation network, provides multiparameters of aerosol from more than 600 hundred sites using sun-sky radiometer, which contains 9 channels from 340 nm to 1640 nm. Among which, 1020 nm channel is greatly influenced by the temperature.
INTRODUCTION
Aerosol is an important part of the earth-atmosphere system. It can directly and indirectly influence solar radiation and then affect the energy balance of earth-atmosphere system (Kaufman et al., 2002 (Kaufman et al., , 2006 . However, due to the large spatial and temporal distribution of aerosols, the lack of well knowledge of aerosol parameters has led to the aerosols being one of the most uncertain factors in climate assessment (IPCC, 2007) .
Ground-based aerosol observations are the relative most accurate and easy-to-operational method to obtain aerosol characteristics, and the acquired aerosol parameters are comprehensive, including aerosol optical, physical, and even chemical property parameters (Li et al., 2017) . As the world's largest ground-based aerosol observation network, AERONET , provides multi-parameters of aerosol from more than 600 sites all over the world using Cimel sun-sky radiometer (CE318), which contains 9 bands from 340 nm to 1640 nm, of which 936 nm band for the water vapor detection, and the remaining 8 bands are all for the aerosol observations. In these 8 bands, the 1020 nm channel is sensitive to the ambient temperature due to the temperature dependency of the detector (Eck et al.,2001 ) and the filter (Holben, 2008; Andor, 1989) . Plastic polarizing filters, used in the polarized radiometers (CE318-DP), can also introduce some temperature dependency Berjón et al., 2013) . The temperature can affect the observed signal in this band up to about 3.00E-3/℃ according to the detector manufacture (Fig. 1) . In the polar region, the temperature effect causes the difference of aerosol optical depth up to or even more than 50% (Fig. 2 , Li et al., 2013) . At the same time, the AERONET inversion algorithm takes this band as one of the four standard bands for aerosol characteristics inversion. The inversion results will be a larger deviation when the temperature effect of this band is not well corrected. Therefore, it is necessary to perform temperature effect correction on this band.
Calibration is the basis for ensuring the correct observation of the instrument. At present, the calibration of direct sun channels adopts the Langley calibration method and the inter-comparison calibration . The radiance calibration uses an integrating sphere as light source or vicarious calibration method introduced by Li et al. (2008 Li et al. ( , 2013 . For 1020 nm channel, the standard coefficient used in AERONET is approximately 2.50E-3/ ℃ Eck et al., 2001) . However, the temperature sensitivity for each photometer is not the same, with an uncertainty in the temperature coefficients about 5.0E-4/℃ . In order to get a better data quality, AERONET has begun to thermally characterize the response of each photometer by means of laboratory measurements in a temperature controlled chamber (Holben et al., 2008) . For those who do not have temperature controlled chamber, the temperature correction is more difficult to complete. Berjón et al. (2013) established a temperature correction method of sun-sky photometers by field comparison with a reference instrument. The temperature correction coefficients for different bands were obtained by fitting the relationship between the observed signal ratio of two instruments and the temperature.
In this paper, a new alterative correction method of 1020 nm band is introduced. The new method transfers the temperature correction coefficient of the master radiometer to the comparative one by comparing the extinction optical depth. The filed calibration experiment shown that the temperature correction coefficient obtained by this method is close to the result from the temperature controlled chamber, and the difference is about 2.1%. This new method is easy-to-use, and its accuracy is comparable to the standard one. It is more applicable for network radiometers calibration. 
METHODOLOGY
AERONET uses a quadratic curve fitting formula to perform temperature correction on the 1020 nm band, while other bands use a straight-line fitting formula (Holben, 2010) . In this paper, for the sake of simplification, a linear fitting formula is applied to the 1020 nm band according to Li et al. (2013) ,
where V is instrument observation signal at actual temperature, V' is the instrument signal corrected to 25 ℃ , and C is temperature correction coefficient.
According to the Beer-Lambert-Bouguer law, the relationship between the measured signal value V and extinction optical depth at a specific wavelength is (Biggar et al., 1990) ,
where V0 is the direct-sun calibration coefficient, m is the airmass, and τ is the extinction optical depth, including the scattering and absorption optical thickness of atmospheric molecules and aerosol particles.
In conjunction with formulas (1) and (2), the total optical thickness is expressed when the temperature correction of the observed signal is not considered as:
When considering the temperature effect correction of the observed signal, the total optical thickness after correction is τ':
Subtraction of formulas (4) and (3), one can get,
In the above formula, m can be accurately obtained through an empirical formula, then the optical thickness difference (exp(mΔτ)-1) and the temperature (T-25) show a linear relationship, and the temperature correction coefficient of the 1020 nm band can be obtained through linear fitting. At the same time, to obtain a better fitting result, the temperature at the time of observation should be quite different from 25°C, and the daily temperature change should also be large.
In the actual observation, one can use a standard radiometer and a slave instrument to be calibrated for simultaneous observation, and it is considered that the extinction optical depth of the standard radiometer is the result of the temperature effect correction.
EXPERIMENT AND RESULTS
Two sun-sky radiometers #982 and #814 from the SONET observation network were used in this experiment. Both radiometers were well temperature-corrected by the temperature controlled chamber at the PHOTONS and all had standard temperature correction coefficients. The comparison calibration experiment was carried out in the mountainous areas in the west of Beijing. The time was August 2016, and the daily temperature change was 18~31°C. The temperature difference was relatively large and satisfies the fitting requirement of formula (5).
In the experiment, #814 was used as the standard instrument, and #982 was the instrument to be calibrated. The linear change of optical thickness difference and temperature difference between the two instruments was shown in Fig. 3 . From the figure, the two parameters have a good linearity, the correlation coefficient up to 0.89 (as shown in Fig. 4 ). Then these two parameters were linear fitted. The results are shown in Fig. 4 . The obtained temperature correction coefficient was 0.00348, and the laboratory temperature control box obtained a result of 0.00355. The difference between the two is about 2.1%, as shown in Table 1 .
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CONCLUSIONS
In this paper, a new correction method of 1020 nm band is introduced. The new method transfers the temperature correction coefficient of the master radiometer to the comparative one by comparing the extinction optical depth. The principle of this method is that, according to the Beer's law and temperature correction formula, two radiometers are used in this method, one is the radiometer to be calibrated, and the other is a standard instrument. Between them, the correction of temperature effect of the standard instrument is calibrated by the standard temperature controlled chamber at PHOTONS. It is considered that the extinction optical depth calculated from this standard radiometer is the correct result, and the differences between the standard extinction optical depth and the extinction optical depth calculated from radiometer to be calculated without any temperature correction are calculated. Then the extinction optical depth differences are fitted to the observation temperatures to obtain the temperature correction coefficient for this band.
In this paper, a filed calibration experiment was taken in Beijing in August 2017 to illustrate this new method, two radiometers, No. #982 and #814 were used in this experiment, and the #814 radiometer is considered as a standard one. Results shown that the temperature correction coefficient obtained by this method is equivalent to that the result from the temperature controlled chamber, and the difference is about 1.2%.
This new method is easy-to-use, and its accuracy is comparable to the standard ones. It is more applicable for large-scale instrument calibration. However, this new method requires large temperature differences during the observation period and is generally selected to be more reasonable in cold season. In principle, this method is applicable to all the bands of the sunsky radiometer, but the temperature in the rest of the bands is less affected.
